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Sustainable Urban Transport Systems: An
Expert-based Strategic Scenario Approach
Peter Nijkamp, Hans Ouwersloot and Sytze A. Rienstra
{Paper ® rst received, October 1995; in ® nal form, October 1996}
Summary. Current trends in transport indicate that the system is moving away from sustainabil-
ity and that major changes are necessary to make the transport system more compatible with
environmental sustainability. Main problems may occur in urban transport, where not many
promising solutions are expected, while the problems are severe. In view of the great number of
uncertainties, we will in our paper resort to the use of scenarios. We will address in particular
expert scenarios, concerned with a sustainable transport system, by applying the recently
developed spider model. Based on a set of distinct characteristics, represented in eight axes in the
spatial, institutional, economic and social-psychological ® eld, an evaluation framework is con-
structed which visualises the driving forces that largely in¯ uence the future of the urban
transport system. Next, expected and desired scenarios are constructed on the basis of infor-
mation obtained from a survey among Dutch transport experts (both average scenarios and
scenarios re¯ ecting segments of respondents). The expected scenarios show that many current
trends will continue, while the transport system is largely the same as the current one. The
desired scenarios on the other hand, suggest the emergence and the need for a more collective
system, in which also many new modes are operating. In the paper the resulting urban transport
systems are also discussed. By calculating the CO2 emissions in the average expected and desired
scenario, we can test the ful® lment of environmental quality norms. It appears that the expected
scenario does not lead to a signi® cant reduction of those emissions; the desired scenario however,
may lead to a large scale reduction of the emissions. The conclusion is that the differences in
expert opinion are small and that a sustainable (urban) transport system is still far away in the
future, although the compact city concept may perhaps offer a promising perspective.
1. Introduction
The industrialised part of our world appears
to have the highest transport mobility rates.
In particular, the economic heartlands of the
developed world have to digest unpre-
cedented volumes of traf® c, and hence traf® c
in urban areas is a major problem causing
high social costs. Clearly, transport is a
necessary part of economic development, but
causes at the same time a wide range of
negative (i.e. unpaid) externalities in the
form of congestion, traf® c insecurity, en-
vironmental pollution, landscape destruction
and solid waste. According to recent esti-
mates, already nowadays the social costs of
transport amount to some 3 per cent of GDP
(Verhoef, 1996) and this ® gure is gradually
rising in all countries. In the light of recent
policy targets to reduce not only the growth
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of pollution emissions, but also their absolute
levels, it is clear that transport activities do
create an unsustainable development, es-
pecially in urbanised areas (OECD/ECMT,
1995).
A wide range of policy measures has re-
cently been proposed to cope with the high
social costs of geographical mobilityÐ for
example, information campaigns, user
charges, emission standards, constraints on
mobility, new forms of land use and physical
planning, and new transport technologies.
A main objective in most urban areas is also
to stimulate public transport and to reduce
car use (Pharoah and Apel, 1996). Experi-
ences from different countries and cities,
however, have shown that there is no single
unambiguous and effective remedy.
Many problems are nowadays found in the
® eld of urban transport (Hart, 1994). Metro-
politan areas continue to be more productive
and innovative growth poles than rural re-
gions, and consequently the spatial area cov-
ered by large metropolises has largely
increased. At the same time, a trend of subur-
banisation took place, while car ownership
and use rose dramatically (Nijkamp, 1994).
The awareness has grown that the future of
cities is largely dependent on transport acces-
sibility, while at the same time transport
externalities may erode the quality of life in
cities. And thus the question is: what will be
the viability of urban transport in light of the
great many externalities? Therefore, it is in-
teresting to analyse how transport experts
judge the future ofÐ especially urbanÐ
transport and whether there will be scope for
sustainable urban transport. Clearly, this
question is fraught with many dif® culties. In
the context of the present paper, we will
conceive of a sustainable transport system as
a system which generatesÐ now and in the
foreseeable futureÐ a level of mobility which
does not exceed pre-speci® ed levels of nega-
tive externalities (pollution emission, noise
annoyance, etc.).
In this paper we will discuss the future of
(urban) transport by designing several sce-
narios, based on an extensive survey ques-
tionnaire among a large sample of Dutch
transport experts. First, we will elaborate on
the factors in¯ uencing urban transport. Next,
the general expert-based scenariosÐ an ex-
pected and a desired oneÐ are discussed with
particular reference to urban transport. Then
we will turn to a more detailed scenario
analysis of so-called proactive and conserva-
tive strategies. In the ® nal section, some
conclusions are drawn.
2. Factors In¯ uencing Urban Transport
Although the intricate relationship between
transport and spatial organisation is widely
recognised, other driving factors may also be
distinguished that are critical for the future of
the urban transport system. In this section,
we will concisely discuss spatial, institu-
tional, economic and socio-psychological
factors. The focus in this analysis will be put
on possibilities to reduce car use and
stimulate public transport use.
Urban Transport and Spatial Organisation
A general phenomenon experienced by al-
most all cities in the world is the suburbani-
sation of residents (OECD/ECMT, 1995).
Although the ® rst waves of this suburbanisa-
tion occurred many decades ago (partly
based on public transport), the extent to
which it has developed since the early 1960s
has been unprecedented. Particularly the pri-
vate car has brought low-density living
within reach of large groups of upper and
lower middle-class families. In fact, subur-
banisation of living was a consequence of
various broad changes in society, such as
income increase, smaller households, more
leisure time and changing housing prefer-
ences. Suburbanisation is usually also associ-
ated with negative socio-economic and
environmental impacts, such as longer work-
ing and shopping trips, more energy con-
sumption, pollution, accidents and problems
of public transport provision in low-density
areas (Masser et al., 1992).
The suburbanisation of living was fol-
lowed by a second wave of suburbanisation
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of employment in the 1970s and 1980s.
Thus, dwellings as well as jobs tended to
disperse further from urban centres into a
broader metropolitan area, a process which
may be called extended suburbanisation or
counter-urbanisation (Breheny, 1996). Such
decentralised cities are usually negatively
valued, because they contribute to an in-
crease in the length of work trips and pro-
hibit public transport solutions for
commuting.
At the same time, there are some signs
which suggest that suburbanisation of living
may have passed its peak and that a phase of
re-urbanisation may start. In this view, there
is a strong revitalisation trend in inner-city
areas, accompanied by the attraction of
af¯ uent residents who can afford to pay
the increased rents in city centres
(gentri® cation).
In the light of the above trends and views
on suburbanisation and urban sprawl, one
particular extreme type of future city can be
identi® ed, namely the diffuse (decentralised)
city. Large cities such as London and Paris,
and smaller ones such as Milan and Brussels,
seem to conform to this development pattern.
In regard to spatial planning however, a con-
trasting concept has recently gained much
popularity: the `compact’ city, where hous-
ing is provided at a relatively high density
and jobs are concentrated in the central city
and in a limited number of sub-centres. The
compact city has become a leading principle
in Dutch physical planning in recent years,
and is currently adopted in Europe as a
guideline for urban planning (Breheny,
1996).
Such compact urban spatial organisation
may have a drastic impact on the future of
transport (mobility level, modal split) (Nij-
kamp and Rienstra, 1996). In general, com-
pact (high-density) cities are associated with
a high use of public transport and a low
gasoline consumption (Newman and Ken-
worthy, 1989). At the same time, however, it
should be noticed that the compact city con-
cept also has some intrinsic limitations in
terms of quality of life, land use and prices,
and congestion, while many other success
factors (level of well-being, telecommunica-
tions) also have a huge impact on the future
of transport and the introduction of new tech-
nologies. Finally, it should be recognised that
spatial organisation is not the only factor
in¯ uencing urban transport, as will be
discussed next.
Institutional and Economic Factors
In recent years, a marked shift in emphasis
on economic principles for a combined trans-
port, environment and spatial policy can be
observed. In spatial planning a trend towards
abolishment of rigid planning systems is
found, because government intervention is
less accepted in society and is perceived to
be less effective (Fokkema and Nijkamp,
1994). In transport policy, various user-
charge principles are increasingly being dis-
cussed and implemented, such as road
pricing, toll principles, parking fees and
perhaps in the long run even tradable per-
mits. These measures mainly affect car trans-
port and may stimulate the use of public
transport.
However, there is also the trend to abolish
unjusti® ed and unnecessary protectionist or
privileged regulations in order to increase the
ef® ciency of transport operations. In this re-
spect, increased attention is being paid to the
ef® ciency and the pro® tability of, for exam-
ple, public urban transit companies. For ex-
ample, in many cities of the UK, public bus
companies have largely been privatised,
which has had an enormous impact on the
way the bus network is being operated. Im-
portant factors in this respect are the mini-
mum volume of passengers between given
points that are necessary for a collective
transport mode to be in operation and to
make it feasible from an economic perspec-
tive. In this respect, barriers to adoption arise
when (critical) spatial threshold levels of de-
mand for collective modes are not reachedÐ
for example, due to a low population density
(Rienstra et al., 1996).
Another aspect in which collective sys-
tems may be distinguished from individual
ones concerns the dependence on supplemen-
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tary transport systems. Travelling by collec-
tive modes is intermodal by nature, while
individual modes offer door-to-door trans-
port. This makes the functioning of collective
modes dependent on connectivity with other
transport systems (including walking and cy-
cling) that offer transport to and from the
nodes. Co-ordination problems between dif-
ferent modes may be an important failure
factor in this case. However, socio-
psychological factors may also play an
important role, as will be indicated hereafter.
Socio-psychological Factors
The private car appears to have a strong
psychological appeal, because factors like
pleasure, privacy, personal control and repre-
sentativeness largely contribute to the prefer-
ence for the private car (Vlek and Michon,
1992). The same may hold for the diffuse
life-pattern of individuals, since living condi-
tions in compact urban areas may be con-
sidered worse than those in more diffuse
cities.
Another problem for collectivisation of
transport is that the behaviour of individuals
is hard to change, because the perceived
advantages of other transport options appear
to be low, while the acceptance of the con-
struction of large-scale infrastructure in cities
with little space may cause resistance in so-
ciety. Subterranean construction is an (ex-
pensive) solution in this case. The same may
hold when large-scale measures are taken to
reduce car traf® c in cities.
In this respect, it should be added that in
democratic countries governments do not fa-
vour measures which largely run counter to
public opinion (Rietveld, 1996). Therefore, a
change in public attitude would ® rst have to
occur before the above discussed policies
could be introduced successfully.
It may be concluded that there are many
factors in¯ uencing the urban transport sys-
tem, while the future outcomes of these fac-
tors are uncertain. Therefore, it is interesting
to analyse how transport experts view the
future. This will be investigated by means of
scenario experiments in the next sections.
3. Methodology of Scenario Construction
To investigate the future in such a complex
and multi-faceted environment, scenarios are
a promising and interesting tool. Therefore,
we will in this paper design several scenar-
iosÐ focusing on urban transportÐ based on
expert opinions. First, however, we will
brie¯ y discuss the methodology of scenario
construction in general and the methodology
used in this paper.
General Introduction
Scenarios for new transport systems can be
designed on the basis of different principles.
At least three different approaches to trans-
port scenario design can be distinguished:
(1) A single technological paradigm (e.g.
magnetic levitation); this is a straightfor-
ward engineering approach, in which a
new technology is assumed as the core
of a transport system, while next the
consequences can be traced by a qualita-
tive impact assessment (see GruÈ bler and
NakicÂenovicÂ, 1991).
(2) A compound transport± land-use package
approach (e.g. a transport system for
zero-emission cities); in this case, a com-
prehensive set of relevant features of the
transport system is combined with con-
textual factors (such as land use, com-
muting behaviour, residential policy) in
order to create a multi-faceted image of a
comprehensive nature (see Masser et al.,
1992).
(3) A compound behavioural framing ap-
proach in which the background condi-
tions of transport behaviour (spatial,
institutional, economic, socio-psycholog-
ical) are mapped out (e.g. a deregulated
urban transport system); in this ap-
proach, the framing conditions are used
to identify which transport technologies
are in agreement with behavioural pref-
erences and expectations, based, for ex-
ample, on expert opinion (see Nijkamp
et al., 1997). The latter approach has
been adopted in this paper.
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There are several ways of constructing sce-
narios: they may be intuitive, a literary prod-
uct (mostly historical), idealistic, based on
qualitative expert assessment, or an instru-
ment for quantitative forecasts (SvideÂn,
1989). The main distinctions between scenar-
ios are the following (Nijkamp and Blaas,
1994):
Ð A scenario may be either descriptive or
normative. Descriptive scenarios scan the
future and map out a range of possibilities.
Normative scenarios include issues about,
for example, the desirability of a develop-
ment or future choice. Normative scenar-
ios may be constructed by means of
majority responses, but also by using small
minority opinions.
Ð A scenario may be projective (based on
forecasting, in which the future picture is
based upon the present situation and future
paths leading to it) or it may be prospec-
tive (based on backcasting in which ® rst
the future image is given, while next the
paths leading to it are described).
Ð Future images may be trend or extreme
(reference) scenarios; the former are based
on extrapolations of current trends, while
the latter suppose a shock or structural
change, which leads to an entirely differ-
ent future of the transport system.
In this paper, we will construct both descrip-
tive (expected) and normative (desired) sce-
narios, which are prospective and both
trend-oriented and extreme in nature. First,
the methodology used in this paper will be
elaborated.
Methodology Used for Sustainable Transport
Scenarios: The Spider Model
Many driving factors are important for the
future of transport systems. For our analysis,
we have classi® ed them into four groupsÐ
spatial, institutional, economic and social/
psychological aspects (see Section 2). In the
scenarios designed here, the future transport
system is supposed to be the result of forces
and developments in these four ® elds. The
most important future developments may be
studied by using a qualitative multi-criteria
analysis, which is visualised here by means
of the so-called spider model (see Figure 1).
For each of the four above-mentioned
® elds, two characteristic features are dis-
tinguished. These features can be qualita-
tively depicted by means of axes drawn in
spider space, which represent the most im-
portant factors in¯ uencing the future of
transport and the transport technologies used.
They will now concisely be described.
The ® rst quadrant contains the spatial as-
pects in¯ uencing transport systems. On the
® rst axis, possible developments in future
spatial organisation are mapped out. At the
one extreme (interior) side of this axis we
® nd the so-called chains and zones model in
contrast to the specialisation and concen-
tration model depicted at the exterior side.
The chains and zones model refers to uncon-
trolled land use and many criss-cross mo-
bility patterns, whereas the specialisation and
concentration model represents mainly large-
scale concentration (RPD, 1991). The second
axis concerning the spatial aspects depicts a
range of urban patterns; it describes two
opposed patternsÐ the diffuse and the com-
pact city (as a result of explicit urban policy
efforts).
In the institutional domain (axes 3 and 4),
we investigate the control and managerial
systems for sustainable mobility. On the third
axis, the degree of government intervention
is depicted; the opposing extreme modes
here are regulation versus market-based mea-
sures. The management of transport modes
and infrastructure are found on the next axis,
where the two extreme ways in which this
can be organisedÐ public versus privateÐ are
presented. In this context, public transport
means that the ownership and the operation
of the transport companies are the sole
responsibility of the government (or
governmental agencies).
Another important driving force stems
from the economic ® eld in terms of
ef® ciency and ® nancing. The ® fth axis con-
cerns the feasibility of transport, as the re-
quired pro® tability of the system is an
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Figure 1. The spider model depicting the driving forces of future transport systems.
The main question in this case is whether the
government wants to subsidise transport or
whether transport modes should be operated
on a commercial basis; in this context, the
private ® nancing of infrastructure may also
be attractive. The next axis describes the
involvement of the government with the
economy. The extremes are the overall intro-
duction of market principles in the economy
versus co-ordination by the government
(which may be achieved by some form of
centralised government). This consideration
is important for future economic growth, re-
gional development, the construction of in-
frastructure towards peripheral regions, etc.
Finally, socio-psychological factors are
considered. On the seventh axis, equity is
confronted with inequity. Non-intervention
may favour inequity in society (for example,
an uneven income distribution, or uneven
chances for individuals, in terms of travelling
and education), while on the other hand
much public governance may emphasise eq-
uity measures (social security, discounts on
travelling costs, etc.). The eighth and ® nal
axis re¯ ects individualisation versus social
cohesion, including related social be-
havioural developments (for example, demo-
graphic, educational), which may have again
consequences for transport.
Spiders can now be constructed by com-
bining the eight points on the successive
axes. The ® nal step is to compose a compre-
hensive future scenario that neatly ® ts to all
the scores as they appear in the spider. This
highly interpretative task is accomplished by
systematic consideration of the scores with
the help of additional data and feed-back
from experts. Some additional remarks are in
order here regarding the interpretation of
these axes.
The order of items on each of the eight
axes is such that the interior points may be
associated with non-intervention strategies,
or laissez-faire policy (market forces; con-
servative attitudes, etc.), which may lead to a
transport system which is dominated by indi-
vidual modes (for example, powered by
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alternative fuels; a market-based scenario).
The exterior points re¯ ect the result of policy
interventions (land-use planning, control
strategies, regulatory measures, etc.), in
which the transport system is dominated by
collective modes (a regulatory scenario).
Both may serve as reference scenarios for the
expert-based design approaches. (For a more
detailed description, see Nijkamp et al.,
1997.)
N e x t, i t sh o u ld b e c le a r th a t th e p o s i tio n
o n th e a x is is p u re ly q u a li ta tiv e : n o c a rd in a l
s ca le o f a n y ty p e is im p l ic it ly in v o lv e d in
th e S p id e r m o d e l; b y co n s t ru c tio n o n ly a n
o rd in a l s ca le i s im p lie d . H e n c e , n e ith e r th e
d if fe re n c e n o r th e ra tio o f th e p o in ts o n th e
a x e s h a s a n y m e an in g . S im ila r ly , th e s iz e o f
th e re s u lt in g in te r io r a re a h a s n o re a l m e a n -
in g . A d m itted ly , a sm a l l a re a su g g e s ts so m e
p o li tic a l c o n se rv a tis m ( in th e p o p u la r m e a n -
in g o f th e w o rd ) a s o p p o se d to th e a ss o c i-
a tio n o f a p ro g re s s iv e a tt itu d e w ith a la rg e
s u r fac e . F in a l ly , w e n o tice th a t in th is sp id e r
m o d e l , te c h n o lo g y is s e en as th e re su l t o f
th e v a r io u s fo rc e ® e ld s in th e m o d e l . T h a t
m e an s in p a rt ic u la r th a t it is a s s u m ed th a t
th e te c h n o lo g y d e v e lo p s a s a re sp o n se to th e
b ac k g ro u n d s w h ich h a v e b ee n u se d to d e -
s ig n th e sc e n a r io s . A p r in c ip a l (a n d a ls o
s o m ew h a t e x t rem e ) c o n s e q u e n c e o f th is a p -
p ro ac h is th a t i t is a s su m e d th a t in e a c h
g en e ra te d s ce n a r io , th e te c h n o lo g y is a n e n -
d o g e n o u s fa c to r w h ic h ta k e s c a re o f th e
re su ltin g s ta te o f th e w o r ld b e in g s u s ta in -
a b le .
The Spider Model Applied to Dutch Experts
O u r an a ly s is i s m a in ly fo c u s ed o n th e lo n g -
ra n g e su s ta in ab ili ty p o ss ib i lit ie s o f (u rb a n )
t ra n sp o r t sy s te m s . In th is p a p e r , w e a re p r i-
m a r ily c o n c e rn e d w i th th e c o n s tru c t io n o f
tw o ty p e s o f s c en a rio Ð d e s i re d an d e x -
p ec te d o n e sÐ in o rd e r to d e p ic t m a n y so c ia l
a n d in s titu tio n a l u n ce r ta in tie s in th e d e s ig n
a n d p lan n in g o f fu tu re tra n sp o r t sy s te m s .
T h e sc e n a r io s d e sc r ib e d h e re a f te r a re b a se d
o n a n e x ten s iv e s u rv e y q u es tio n n a i re w h ic h
h as b e e n se n t to a b o u t 7 5 0 D u tc h t ran sp o r t
e x p e r ts a n d re s e a rc h e rs . T h e su rv e y c o n -
ta in ed a w id e a r ra y o f q u e s tio n s a b o u t th e
v a r io u s k ey ® e ld s co v e r in g th e c o n s t itu en ts
o f s c en a r io s , a s w e ll a s a b o u t th e v iab ili ty
a n d d es ira b il ity o f s ev e ra l n e w tra n s p o r t
m o d e s w h ich a re a t p re s e n t u n d e r d e v e lo p -
m e n t. In o rd e r to fo c u s o n a c o n c re te re a li ty ,
a su s ta in a b le tra n sp o r t s y s te m in th e D u tc h
R an d s tad Ð th e m a jo r co n u rb a t io n in th e
w e s te rn p a r t o f th e N e th e r lan d sÐ in th e y e a r
2 0 3 0 is tak e n a s a f ra m e o f re fe ren c e .1 F o r a
d e ta ile d d e sc r ip t io n a n d a c c o u n t o f th e
q u e s tio n n a ire u se d , w e re fe r to N ijk a m p e t
a l . (1 9 9 7 ) ; h e re w e o n ly n o te th a t th e re -
sp o n se ra te w a s 3 6 p e r c e n t (n 5 2 7 1 ) , a n d
th a t th e re sp o n se g a v e a re p re se n ta t iv e p ic -
tu re o f th e s a m p le .
The questions underlying the various spi-
der items were consistently sub-divided into
`expected’ and `desired’ answers, in order to
distinguish between a factual `objective’
thought and a normative ` subjective’ wish or
need felt. Rather than describing the statisti-
cal results of this scenario experiment, we
will depict here the resulting spatial, societal
and transport patterns in the future by way of
an interpretative analysis.
The transport experts were asked to give
th e i r v ie w sÐ b y m e a n s o f sc o re s o r ra n k
o rd e rsÐ o n ex p e c te d a n d d e s ire d t ren d s .
T h e i r a g g re g a te v ie w sÐ b a se d o n th e m a x i -
m u m freq u e n c y o f a n y o n e ite m (m o s t ly o n
a q u a lita tiv e ra n k -o rd e r sc a le ra n g in g f ro m
1 to 5 )Ð w e re th e n d e p ic te d in th e sp id e r
m o d e l. B y u s in g th e s e o p in io n s , it is p o ss -
ib le to c o n s tru c t a n ` e x p e c te d ’ a n d a ` d e -
s i re d ’ s ce n a r io . C le a r ly , n o t a ll a sp e c ts o f
fu tu re d e v e lo p m en ts c o u ld b e in v e s tig a te d
in fu ll d e p th , in o rd e r to k e ep th e q u e s t io n -
n a ire w ith in rea s o n a b le lim i ts . T h is m e a n s
th a t in d e s ig n in g th e v a r io u s sc e n a r io s s o m e
c o n s is ten t in te rp re ta t iv e re a so n in g h a d to b e
fo llo w e d , a m o n g s t o th e rs w i th th e h e lp o f
p a r tic ip a n ts o f v a r io u s in te rn a t io n a l w o rk -
sh o p s d e v o ted to th e to p ic o f th is s tu d y . In
o th e r w o rd s , th e sc e n a r io s a re e la b o ra te d
o p in io n s a n d in te rp re ted v ie w s o f th e re -
sp o n d e n ts , su p p le m e n te d w ith o p in io n s o f
p a r tic ip a n ts in v a r io u s in te rn a tio n a l w o rk -
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Figure 2. The translation of survey questions into scenarios.
For most items of the scenarios the ma-
jority answersÐ or the average scoresÐ were
taken as the starting-point for the analysis,
while in relevant cases the answers of
signi® cant minorities were taken into account
too. The items used for the scores on the axes
are presented in Figure 2.
It may be clear that the distinct axes are
not entirely independent from one another, a
situation which is impossible to achieve. The
de® nition of the items on the axes has been
made as independent as possible, however.
Clearly, it is dif® cult to trace the distribution
of opinions over the axes presented, so that
tests of signi® cance are hard to obtain.
In a next stage, an additional validation
round has been carried out, by circulating a
second (short) survey with tentative results
among the respondents. The results indicated
clearly that the scenarios were largely sup-
ported by the Dutch transport experts; the
large majority appeared to con® rm that the
scenarios were a rather good representation
of the expectations and wishes revealed by
them. In this way, the translation of questions
into scores on the distinct axes has been
agreed upon by the experts (Nijkamp et al.,
1997). Now, in Sections 4 and 5 we will
discuss scenarios of the whole sample, while
in Section 6 scenarios of sub-groups of
respondents will be constructed.
4. Expected and Desired Expert-based
Scenarios of the Whole Sample
As mentioned above, the scenarios designed
in our study were based on views expressed
by transport experts. On the basis of the
answers given by these experts it is now
possible to design both an expected and a
desired average scenario. The spiders under-
lying these scenarios are depicted in Figure
3. After a general description of the scenar-
ios, we will especially pay attention to urban
aspects. For a more detailed description, we
refer to Nijkamp et al. (1997).
The Expected Scenario
The spider results. The most striking feature
of the expected spider, as depicted in Figure
3, is that it is so intermediate. In particular it
appears to be mainly a continuation of
current trends, with its hesitant emphasis
on the market, combined with the wish to
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Figure 3. The expert-based scenarios: expected developments (pecked line) and desired developments
(dotted line).
transport sector. Hence we see in the institu-
tional and economic ® elds that scores in the
direction of market-based intervention and
market principles go hand-in-hand with an
indeterminateness concerning public/private
management and pro® table/subsidised trans-
port. The experts also expect a continuation
of the trend towards individualisation. The
expectation of a moderately increasing in-
equity is in line with this, this inequity being
more acceptable in an individualising so-
ciety. In the spatial ® eld, however, the expec-
tations are more in the ` authority-induced’
sphere, witnessed by scores in the direction
of both the compact city concept, and a trend
towards specialisation and concentration.
The scenario. Three major trends drive the
expected scenario. First, there is the contin-
ued trend of individualisation, although this
trend is not carried to its extreme. Secondly,
the public authorities continue to withdraw
on their core business, whichÐ in the case of
economic policyÐ is the correction of market
failures, for which task preferably market-
like instruments are chosen. The third trend
concerns the return of power to the nation
states. The political power of the national
governments of the member-states of the EU
is enlarged at the expense of the power of
central EU agencies. Only when EU regu-
lation would result in a win-win situation, do
the national governments refrain from their
national primacy. Due to the tendency for
free-rider behaviour (a form of individualisa-
tion and weakening social cohesion at the
state level) and the great divergence between
the states’ interests, the number of cases for
EU regulation is not so great, however. Situ-
ations where all member states hold a win-
ning position will be rare.
Some profound consequences of these
trends appear. In the political domain, the
uni® cation of EU member-states comes to
a halt, although the interior market will
be established. Consequently, European
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regional development policy, one of the
spearheads of current EU policy, is abol-
ished. Environmental policies on the other
hand, are increasingly being designed at the
European level, since the trans-border
character of many environmental problems
indeed gives rise to win-win situations in the
case of co-operation.
Socially, individualisation means in the
® rst place more and smaller households, and
also a much greater variety in living forms.
Further, the government’ s withdrawal on
core business, taken together with the weak-
ening of social cohesion, means that the so-
cial security system is largely abolished. The
simultaneous occurrence of these events im-
plies a dramatic change in the government’ s
involvement with the social population struc-
ture. For one thing, inequity rises quite dra-
matically, which is however acceptable to the
strongly individualised population.
All these developments have their impacts
on the spatial structure of the country. It is
important to observe, however, that the
government considers spatial planning as a
key instrument for dealing with its core busi-
ness. Hence, authorities opt for the develop-
ment of specialisation and concentration of
activities in compact cities. Yet other devel-
opments intervene with this policy, so it be-
comes reasonably, but not completely
successful.
The ® rst and foremost reason for this dis-
rupture is the reliance on market-based prin-
ciples for intervention. Principally, this
leaves free choice to the people, and there-
fore almost no obligatory policy can be im-
plemented. In addition to this, European
funds for rural and peripheral development
have dried up because there is little support
for funding outside the economic core zone.
Combined with a competitive climate within
the EU, this means an important incentive for
people to move into the core zone, implicitly
overaccentuating the importance of big cities
therein.
The cities themselves are faced with great
problems. The decrease in average household
size requires moreÐ and other types ofÐ
dwellings than are available. The existing
pool of houses is not adequate to meet this
demand, since these houses were built for
traditional families in the ® rst place. Conse-
quently, a pressure on urban development
exists to build new houses at its borders,
countervailing the compact city policy. Fur-
ther, social housing programmes are not part
of policy, and hence people are free to
choose where they live. Combined with
greater income inequality and deteriorating
social cohesion, this results in severe segre-
gation. When revitalised, downtown is popu-
lated by the highest income classes;
otherwise the lowest income classes will oc-
cupy the old and depreciated dwellings in the
centre and the old living quarters. Middle-
class people live near the centre, and also in
sub-centres and suburbs. The rest of the
highest income classes, however, can afford
to live outside the city, in the green® elds, just
within reach of the city by their private cars.
(Urban) transport in the expected scenario.
Mobility is largely determined by the spatial
division of production, consumption and
labour, and income (growth). The modal split
is the result of relative price differentials
combined with the qualitative characteristics
of each mode.
The only-partial success of the adopted
spatial policy of compact cities and specialis-
ation and concentration, consequently has a
limited impact on the reduction of mobility
growth. In particular the increasing in-
equality of the income distribution, enabling
the better-off to live at comfortable distances
from the lowest income classes in the city,
leads to a signi® cant rise in mobility. An-
other factor is the openness of the European
market, which clearly is unfavourable for the
mobility levels.
Also within the city, mobility reduction is
a hard task since the goal of the compact city
is only partially reached. Finally, the con-
tinuing individualisationÐ resulting in
smaller households and preferences for indi-
vidual transport modesÐ stimulates mobility
growth and reduces possibilities for spatial
concentration.
Concerning the modal split, a similarly
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unfavourable picture emerges. The limited
success of spatial policies results in overall
less voluminous transport ¯ ows. In practice,
only a few of those linkages exist, mainly
between (sub-)centres of cities. So this spa-
tial structure is not particularly favourable
for public transport modes. This is reinforced
by other trends. The reluctance of govern-
ments to intervene in the market process
seriously diminishes the prospects of making
private car use unattractive. Concurrently, no
substantial efforts will be put into trying to
keep public transport viable. After all, a pub-
lic transport system will remain that is
stripped to its thickest bones, where trains
will serve on medium- to long-range links
between main citiesÐ capitals and other
important cities in EuropeÐ and metro and
light rail are likely to play a role in intra-
city transport, especially on main lines
connecting (sub-)centres.
The remainder is served by car, or by any
other futuristic transport that can be fancied,
as long as it is personal and individual. It
may be expected that a signi® cant share of
these cars will be powered by electricity.
Recall that the bulk of the people live in the
city where transport needs are short-
distancedÐ that means well within reach of
the limited range of electric cars. At the same
time, due to increased income inequality, a
signi® cant number of the lower income
classes cannot afford a car. For them a low-
pro® le bus and tram system will remain.
Although this sub-system surely is not
pro® table, the abolition of this minimal sys-
tem would exceed the limits of acceptable
inequity.
The Desired Scenario
The spider results. The scores of the desired
spider are generally closer to the exterior
than to the interior. This reveals a tendency
to have more reliability on government
action in a non-market-based wayÐ
particularly in the institutional ® eld. In the
economic ® eld, a high score for co-
ordination/centralisation is combined with a
desire for pro® table transport. A similarly
surprising combination is found in the spatial
® eld, where the experts have an outspoken
desire for the development of compact cities
in a spatial structure that has the characteris-
tics of a chains and zones model. In the
social/psychological ® eld ® nally, the experts
desire a return to the path of increasing social
cohesion, in line with a much greater empha-
sis on equity issues.
The scenario. Four more or less coherent
trends can be identi® ed as determining most
aspects of the desired scenario. First, there is
the growing tendency to regard equity issues
as an important aspect of welfare, hence
something that has to be striven for. Concur-
rently, it is desired that governments take the
lead in this programme for equity and other
developments. In short, public authorities re-
gain their predominant role in society.
Thirdly, and in addition to this, the trend of
increasing reliance on market-based interven-
tion by the government comes to a halt.
Other types of regulation and control are
acceptable. Concurrently, it is observed that
within the EU the subsidiarity principle is
implemented. Achieving sustainable trans-
port is a policy goal in itself; indeed, it is one
of the most important objectives. Therefore,
spatial policy, for example, is to a large
extent determined by the objectives of
transport policy.
An obvious implication of these trends is
the negative impact on economic growth.
The choice for more government interven-
tion, which is less exclusively market-
oriented, limits to a signi® cant extent the
dynamic possibilities of a more laissez-faire-
oriented economy. Therefore economic
growth is reduced for the gains of more
equityÐ the abolition of the social security
system is stoppedÐ more social cohesion,
better possibilities of ® ghting environmental
problems and other negative externalities.
Notice that this return to strong govern-
ments is made possible by the reversal of the
individualisation trend which gives the au-
thorities an electoral basis to show concern
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for societal problems. This political
justi® cation is further enhanced by the in-
creased importance of the subsidiarity prin-
ciple, which brings politics closer to the
people and therefore increases the engage-
ment and consequently the acceptability of
government intervention.
Important and distinctive consequences of
these developments are found in the spatial
® eld. The equity issue, in combination with
the subsidiarity principle, gives a great incen-
tive to regional development policy. Hence
rural and peripheral regions are ® rmly sup-
portedÐ which leads to their development.
People respond to this by moving out of the
traditional economic core zone in signi® cant
numbers. The cities in the regions thus
¯ ourish and the resulting city network is
considered to be of a non-hierarchical type.
In practice, it will remain largely hierarchi-
cal, due to differences in population and the
economic law that more activities are poss-
ible with larger markets, but the emphasis on
equity prohibits recognising this. This point
is serious, since it has important conse-
quences for the transport sector, as will be
discussed below.
So, a network of cities comes into exist-
ence, which themselves are compact as a
result of local, but also national, policies.
The emphasis on achieving a sustainable
transport system means that people are se-
duced into living in the neighbourhood of
major public transport nodes in the citiesÐ
where high-speed trains, conventional trains,
metro and light-rail systems meetÐ and also
that these cities are compact to reduce the
demand for transport within them. The trend
of less individualisation also helps to make
this type of city life possible since it implies
that the existing stock of dwellings is quite
well suited to meet future demand. This same
objective makes cities to a large extent self-
supportingÐ the opposite of specialised cit-
ies. In brief, in the desired scenario we
encounter a sketch of the development of a
chains and zones model of spatial develop-
ment existing for compact cities that have
low degrees of specialisation.
Since the cities are of primary concern to
policy, much attention is paid to the socio-
demographic structure. Nevertheless, since
the experts do not desire a totalitarian
regime, people have freedom of choice, and
the rich still prefer to live outside. They will
not choose to live downtown, since policy is
directed to equity and hence downtown will
be revitalised to a level which is attractive to
the middle class, but has not enough ex-
posure to attract part of the highest income
class. Thus the highest income classes will
move to green suburbs. At the same time, the
absolute number of those who can afford to
live outside is less, since more equity implies
fewer rich people.
(Urban) transport in the desired scenario.
The combination of transport as a spearhead
of policy and the extending in¯ uence of gov-
ernments means that public transport is heav-
ily stimulated. Moreover, the growing
willingness of the people to change behav-
iour and the larger set of policy instruments
the government has available (not being de-
pendent on market-oriented measures only)
makes the policy successful. In practice, this
means both that car use is discouraged and
that efforts are pursued to stimulate public
transport modes.
At the inter-city level, EU policy is con-
necting the main economic centres by high-
quality public transportÐ in particular, the
upgraded and modernised train. The spatial
structure discussed above is very well suited
to this policy: the concentration of popu-
lation around cities leads to voluminous links
between these nodes of the transport net-
work, which are very well served by train.
The European authorities grasp these oppor-
tunities by large investments in infrastructure
for collective modes.
Within the compact cities, the most
favourable transport mode is the bicycle, or
else the car which is fuelled by electricity
since distances are relatively short. As far as
centre and sub-centres are concerned, this
structure is well served by metro and light
rail, fed by car and bicycle. The old living
quarters, where the poor live, are served by
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trams and buses. Only the rich, living outside
the cities, are largely dependent on their con-
ventionally fuelled cars, but they have to pay
a high price: the price of petrol is arti® cially
increased (by taxes), road pricing is intro-
duced and perhaps parking policies further
reduce the attractiveness of the car. On the
other hand, good park-and-ride facilities
complete this set of policy measures, also
offering the rich good, but public, transport
for a reasonable price. Another alternative is
the introduction of new fuels for cars. Such
alternatives are strongly encouraged and sup-
ported by the European authorities that have
taken the lead in environmental policy. No-
tice also that the reversal of the individualisa-
tion trend and the limited economic growth
contribute to the reduction of mobility
growth.
It is no wonder that in this scenario public
transport becomes pro® table without direct
subsidies, because of the large shift in modal
split in favour of public transport. However,
the fact that no clear hierarchical pattern of
cities occurs, means that trains have to be
subsidised to some extent, because there are
many not voluminous transport relations.
The withdrawal of the government from
management is however the ® nal step in
realising this almost-pro® table public trans-
port sector. Governments remain the owners
of public transport, but its operational tasks
are delegated to managers who work on the
basis of market principles. All in all, this
guarantees a public transport sector of very
high quality, which nevertheless takes up its
social responsibility of operating a signi® cant
number of unpro® table lines for equity’ s
sake.
So it may be concluded that both scenarios
lead to signi® cantly different transport (sys-
tems), in particular with respect to dominant
modes for short-distance transport, mobility
growth and modal split. In the next section
we will discuss the scenarios in sustainability
terms with respect to one of the leading
indicators of sustainabilityÐ CO2 emissions
caused by the transport system. This gives us
an opportunity to test the feasibility of such
future scenarios.
5. CO2 Emissions in the Expected and
Desired Scenarios
International policy documents indicate that a
reduction of 80 per cent of the CO2 emissions
should be the objective for the year 2025 in
Western countries (Rienstra et al., 1996).
Many countries are already agreed upon this
objective; so this may be an indication of the
changes needed in the transport sector, which
is an important source of CO2 emissions.
For the calculation of the CO2 emissions in
the distinct scenarios, several assumptions
have to be made, for example, on the future
energy ef® ciency of transport modes, the
mobility level in both urban areas and long-
distance transport, the modal split, andÐ
especially for emissions of collective modes
and electric carsÐ the way electricity is pro-
duced. It is clear that these assumptions
largely in¯ uence the resulting CO2 emis-
sions. In Rienstra et al. (1995) such calcula-
tions have been made for the expected and
desired scenarios; the main results are
presented in Table 1.
Despite ef® ciency improvements in trans-
port technologies, the ® nal energy demand in
the expected scenario is comparable to that
of 1989. Although much less than in 1989,
the transport system is still dominated by
individual transport by means of passenger
cars (about 50 per cent of total mobility). For
the largest part, these are still powered by
fossil motor fuels, but there is also some
introduction of biofuels and electricity. Col-
lective local transport relies mainly on buses,
which to a large extent are diesel-powered,
although metro and light-rail systems will
also be expanded. Fossil energy consumption
and CO2 emissions in the expected scenario
are therefore only slightly lower than in
1989. Primary energy consumption however,
is higher than in 1989 (see Table 1). Thus,
the expected scenario will not result in a
large-scale reduction of CO2 emissions.
The desired scenario is characterised by a
signi® cant shift from individual to collective
transport modes. This scenario results in a
signi® cant decrease in ® nal and primary en-
ergy consumption, compared to 1989. The
P. NIJKAMP ET AL.706
Table 1. Energy consumption and CO2 emissions in the expected and the desired scenarios, 2030
Final energy Primary energy Use fossil CO2
consumption consumption energy emissions
Expected scenario 100 123 87 90
Desired scenario 55 70 18 19
Note: 1989 5 100.
Source: Rienstra et al. (1995).
fossil energy consumption and CO2 emis-
sions are 80 per cent lower than in 1989,
which corresponds to the above-mentioned
target in the policies of many countries.
The conclusion from this analysis is clear.
The desired scenario results in the target
levels of CO2 emissions for the year 2030,
whereas the expected scenario does not.
6. Scenarios for Categories of
Respondents
The above analysis is based on the typical
average Dutch expert. The construction of
the scenarios and all that follows starts from
the majority of answers that are given to the
respective questions. Interesting as it is, this
approach can disguise important and mean-
ingful differences between various categories
of respondents. In this section we look for
such differences, in particular between re-
spondents that may be regarded as proactive
versus those who are predominantly con-
servative. We ® rst give an account of why
and how we arrived at these particular
groups, and then study differences between
them.
The analysis of various categories of re-
spondent is of interest for two reasons. First,
if we fail to ® nd a signi® cant heterogeneity
among the groups, this would be evidence of
great consensus among the experts. Conse-
quently, this would increase the reliability of
the constructed scenarios: when all experts
agree, who would dare to disagree? Sec-
ondly, if we do ® nd differences, this could at
least facilitate a further discussion on which
scenarios would be the more likely or more
interesting to explore. Such an analysis might
also provide insight into the way different
stakeholders in the decision-making process
view the future of transport. This will help us
in interpreting plans, suggestions and other
types of proposal. Also, more creative
scenarios may be distinguished in this way.
We experimented with various ways to
de® ne categories of respondentÐ for exam-
ple, by profession, age, education, etc. In
most cases, the differences we found were
very marginalÐ for instance, on only one
axis there was a difference, which means that
for the de® ned categories the constructed
scenarios were more or less identical to the
general ones. This is quite remarkable given
the signi® cant variation in the variables
de® ning the categories. An interesting infer-
ence from this observation is that, concerning
the development of plans in the near future,
con¯ ict between different groups and players
is not to be expected, which again may be
very helpful in the timely implementation of
policy. (See Nijkamp et al. (1997) for further
discussion of the consensus issue.) On the
other hand, we did ® nd one categorisation for
which clearly different scenarios were con-
structed, a categorisation which was based
on the perception of the possibilities of
(induced) change.
People can be different in their perception
of the extent to which the future course of
events is open for change. Some people may
think that with appropriate instruments the
policy-maker can achieve any goal he or she
likes; others may think that the future of the
world is predetermined and that no policy-
maker can achieve any goal, whatever instru-
ment is used. For obvious reasons, we refer
to these categories of people as proactive or
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Table 2. Items underlying categorisation proactives, modal and conservatives
What is the relationship between economic growth and the mobility level?
What impact does the current individualisation trend have on mobility growth?
To what extent may individuals sacri® ce in order to achieve sustainability?
To what extent will a very strong fuel price increase reduce car use?
To what extent will this same price lead to more use of collective modes?
conservative, respectively. Clearly, a great
number of people will not fall in either cate-
gory, forming a third group we label as
modal, since this group is typically the
largest of the three. For the purpose of this
paper, we are especially interested in the
differences between the proactive and con-
servative groups, which appeared to be the
most signi® cant.
To classify the respondents into the three
categories we analysed ® ve questions in our
survey (see Table 2). Each of these questions
can be characterised as capturing an element
of potential change in the state of events, in
particular in response to some input. Hence,
the answers represent the extent to which
respondents foresee that action is possible or
likely. Notice that these questions typically
do not make a distinction between desired
and expected response, as is the case for the
questions underlying the construction of the
axes. Also, the questions used to construct
the classi® cation are mutually distinct from
the questions used for the scenario construc-
tion. For each of these questions, we could
identify a large group of about 55±70 per
cent of the respondents with an intermediate
perception of reactivity. Some 10±20 per
cent perceive more action, while about 15±30
per cent foresee less action in response to the
inputs. For each of the respondents, we sub-
sequently count the number of times they
give an active, or inactive perception. We
then ® nd that 21.4 per cent of the respon-
dents more often give active than inactive
answers; these are the ones we classify as
proactive. On the other hand, 25.1 per cent of
the respondents give at least twice as many
inactive as active answers. These respon-
dents are called conservative. The remaining
53.5 per cent form the mode. Classifying
respondents this way is reasonably consist-
ent. Only 2 out of 68 conservative respon-
dents, gave an active answer to some of the
questions. On the other hand, 23 out of 58
proactive respondents (40 per cent) occasion-
ally answered in an inactive sense. This sug-
gests that it is in practice more dif® cult to be
consistently proactive than being consistently
conservative.
The scenarios (both expected and desired)
of the modal group are identical to those of
the whole sample. This is no real surprise,
given the general consensus in the data, com-
bined with the modal character of this group.
Also, the desired scenario for the proactive
respondents is almost identical to the corre-
sponding scenario for the entire sample. The
remaining scenarios, however, show more or
less remarkable discrepancies.
Conservative Scenarios
First, we will now discuss the scenarios of
the conservatives; whose spiders are pre-
sented in Figure 4. The conservatives’ de-
sired scenario is characterised by less
regulation in the institutional ® eld, and less
co-ordination/centralisation in the economic
sphere. Note that both observations are con-
sistent with the general perception about
what conservative people desire. In scenario
terms, this means that conservatives put less
emphasis on a well-functioning public trans-
port system, and consequently accept that
transport will mainly be carried out by car.
Also, wherever public intervention is re-
quired this should take place at the appropri-
ate level (the subsidiarity principle)Ð i.e.
local authorities for local problems, etc.
Since fewer measures co-ordinating car use
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Figure 4. The expected and desired scenarios of conservatives: expected developments (pecked line);
desired developments (dotted line).
public transport, the latter’ s pro® tability will
deteriorate signi® cantly. Given the emphasis
on the chains and zones model of spatial
developmentÐ which clearly is unfriendly
for short-distance public transportÐ mainly
long-distance railway transport will survive
economically.
The differences in the conservatives’ ex-
pected scenario are exclusively found in the
spatial ® eld. On both axes of this ® eld, the
conservatives’ expectation is located more
inward, meaning that they expect a spatial
structure more characterised as chains and
zones, and a city concept that has more
features of the diffuse city. The main conse-
quences of these deviationsÐ as far as trans-
port is concernedÐ are to be found in the
reduced potential of public transport. Both
observations lead to less concentrated traf® c
on the links of the transport network, which
is unfavourable for public transport modes of
all kinds. Combined with the overall bad
circumstances for public transport, it is to be
expected that it will have a hard time to
survive. A counter-effect, however, results
from the lower spatial specialisation and con-
centration, which may be explained by a
continued emphasis on market forces. This
means that economic activities will be more
evenly spread over locations. This will lead
to an increase in mobility, which is predomi-
nantly of a criss-cross character and hence
may help to ® ght congestion in general.
It is interesting to observe that conserva-
tives generally predict severe problems for
public transport modes. However, they desire
this to come from a purposive greater re-
liance on market principles (or survival of
the ® ttest transport mode), but rather expect
it to come from a more spread-out location
pattern. Apparently, conservatives do not
think that the desired policy change of intro-
ducing more market principles is within
reach, but expect that forces less under
government control will ® nally result in the
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this is perfectly in line with our characterisa-
tion of conservatives in this paper: people
who have less con® dence in the effectiveness
of government policy.
Further, recall that the sustainability of the
transport system was explicitly stated as a
constraint for the developed scenarios. With
increased mobility and less public transport,
the conservatives have to ® nd other ways to
meet this constraint. Two options are open
for thisÐ namely, the rapid development of
new transport modes, or reliance on techno-
logical innovations for existing modes. Since
the conservatives do not show great enthusi-
asm for new modes, the only conclusion can
be that they have huge expectations of tech-
nologies improving the environmental
friendliness of the car.
In conclusion, the conservatives have less
trust in the effectiveness of government
policies, but have more con® dence in market
forces both in spatial development and
for making current transport modes
environmentally benign.
Proactive Scenarios
We now turn to the proactive group. Dis-
crepancies from the overall scenarios are
found for the expected case, but not for the
desired case. This is noteworthy since, a
priori, it would be expected that more differ-
ences should appear in the desired scenario,
as this scenario is less bound by notions of
credibility or inertia in society. It is generally
easier to give your preferences than your
expectations, and consequently desired sce-
narios are more likely to be extremeÐ and
hence deviating from mainstreamÐ than ex-
pected scenarios. Still, for the proactive
group, the opposite seems to be the case. The
differences that are found in the expected
scenario are quite large, and appear in the
spatial, economic and institutional ® elds (see
Figure 5).
In the spatial ® eld, the proactives share
the expectations of the conservatives that
location patterns will be more of a chains
and zones type with accordingly less
Figure 5. The expected scenario of proactives.
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concentration, and also that urban develop-
ment goes more in the direction of a diffuse
city. Although it is remarkable that appar-
ently opposite groups share the same expec-
tations, in this ® eld it is not embarrassing. In
fact, it is most likely that both outcomes are
the result of entirely different processes. On
the one handÐ in the conservatives’ sce-
narioÐ the diffuse city is the result of giving
a free hand to market powers. This would in
particular mean that the rich can afford to
live in suburbs that will thus experience a
modest growth, consequently resulting in a
chains and zones development of diffuse cit-
ies. On the other handÐ the proactives’
viewÐ the authorities may give special atten-
tion to less developed regions, stimulating
their development with the result, again, of a
chains and zones spatial structure with pre-
dominantly diffuse cities.
In the economic and institutional ® elds, the
proactives expect more in¯ uence by regula-
tory bodies, and less market orientation.
Clearly, proactives foresee a continuing im-
portant role for governments to regulate mar-
kets in general, and the transport market in
particular. Still, proactives expect the trans-
port sector to be almost pro® table, in contrast
to the other groups. It is dif® cult to combine
the notions of more regulation and less sub-
sidy in the transport sector, but apparently the
proactives simply believe in public transport
having the potential to be pro® table (also
notice that proactives have the same location
on the axis concerning the pro® tability of the
transport sector in their desired scenario). In
this sense, it is remarkable that the proactives
do not differ from other groups in their expec-
tations in the social/psychological ® eld, since
it might be expected that this group should
putÐat least in the desired scenarioÐmore
emphasis on equity and a reversal of the
individualisation trend.
In terms of scenarios, the combined expec-
tations of more regulation, more spatial dif-
fusion and pro® table transport can only be
achieved by strong government intervention,
supported by signi® cant technological devel-
opments in the sphere of public transport and
new modes. The most important intervening
action is taxation of car use, to such an extent
that this use is indeed dramatically reduced.
To reach this, a climate of acceptance of
intervention has to be created, and also
strong reactions of people have to occur.
Notice that both these elements are typical of
how the proactive group is de® ned, and in
this sense the scenario is consistent. More-
over, technological progress is required to
support this scenario. Indeed, the proactives
have great expectations of new transport
modes like people-movers and electric cars.
What we have demonstrated in this section
is that there are differences between various
categories of respondent, which in addition
lead to different scenarios with respect to
(urban) transport. An interesting aspect of
this exercise is that comparable expectations
in deviance of the mainstream (in the spatial
® eld) can be combined with opposing expec-
tations in the economic and the institutional
® elds. This shows the ¯ exibility of the spider
model, which is again caused by the role of
technological development. In the spider
model, technology is assumed to balance
other developments, in the sense also that the
goal of a sustainable transport system is more
or less reached.
7. Conclusions
Of® cial policies in European countries
clearly focus on achieving a sustainable ur-
ban transport system; to a large extent, this
should be achieved by stimulating a modal
shift towards collective modes. At the same
time, we see in reality that this policy aim is
often not achieved and that the external costs
of transport are still increasing. From the
scenario analysis in this paper, it becomes
clear that Dutch experts expect these trends
to be continued. Governments are not ex-
pected to provide a clear policy direction,
while also citizens are not prepared to change
their current behaviour to a large extent.
Only spatial policies (concentration of popu-
lation and activities) may be introduced in a
rather successful way. It is clear that in this
expected situation policy objectivesÐ for
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example, a large-scale reduction of CO2
emissionsÐ will not be achieved.
The desired scenario of the same Dutch
experts re¯ ects the of® cial policy of achiev-
ing a modal shift. In this respect, the role of
governments should largely be increased.
The subsidiarity principle results in a large
local responsibility for the urban transport
system; while policies at the European and
national levels support the wish to reduce car
use and reincrease the role of public trans-
port; also, new transport modes (such as the
electric car) will replace conventional cars.
At the same time, society is prepared to
accept these changes and to adapt its behav-
iour. In this way, the above-mentioned policy
objectives may be achieved.
Another interesting result is that the com-
pact city concept is largely included in both
the expected and desired scenarios of the
experts. In this way, one of the main condi-
tions for the success of collective modes is
ful® lled, but it also becomes clear that this
alone is not suf® cient for the success of
collective modes.
The tension between wish and thought
becomes clear: the experts desire some major
changes and a reversal of current trends (in-
dividualisation, government intervention, eq-
uity), but expect an enormous inertia in
society, prohibiting these changes. Hence,
the experts doubt that the market will solve
the sustainable transport issue, as witnessed
by the CO2 exercises, but do not believe that
people can be induced to change their behav-
iour. A classical dilemma between individual
and society’ s utility maximisation is
implicitly sketched.
In general, it appears that little difference
is found in sub-groups according to age,
education type, employer, gender, etc. The
consensus among experts appears to be large,
which is in itself an interesting ® nding since
this makes the scenarios more reliable, while
this may also reduce institutional barriers for
imposing policy packages. Only when the
general attitudes towards several societal and
behavioural issues are investigated, rather
meaningfully different alternative scenarios
are identi® ed. The main conclusion is that
`conservatives’ have more con® dence in
market forces and technological innovations,
while the role of public transport is relatively
less than in the scenarios of the whole sam-
ple. `Proactive’ respondents on the other
hand expect more emphasis on public trans-
port and on changes in societal trends; at the
same time, they have less con® dence in the
achievement of the compact city. Quite strik-
ing is that the desires of this group do not
differ largely from the general desired
scenario.
From the analysis in this paper it becomes
clear that when the of® cial policy objective
of achieving a modal shift is achieved, large
changes in government policy as well as in
society as a whole will be necessary. When
this occurs, an environmentally friendly
transport system which is oriented at public
transport is certainly feasible.
Note
1. This means that most questions were framed
like: `What developments do you expect/
desire, conditional on the fact that the Dutch
transport system is sustainable in the year
2030’ .
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